INTRODUCTION
============

The African continent could produce sufficient food to eliminate hunger and food insecurity, as well as play a major role in global food markets \[[@b1-ajas-19-0282]\]. This is because a significant proportion of the region is conducive for various agricultural practices, which have been an integral part of its people for generations. Africa is considerably large with vast differences in geographical, climatic, cultural, historical, political and industrial situations; influencing the composition of livestock production across the region \[[@b2-ajas-19-0282]\]. Livestock production affords an essential part of most economies; through the production of food and value-added goods, providing sustainable employment, generating cash income and security, among other things \[[@b3-ajas-19-0282]--[@b5-ajas-19-0282]\]. The Food and Agricultural Organisation (FAO), International Fund for Agricultural Development (IFAD) & World Food Program (WFP) \[[@b6-ajas-19-0282]\] place importance on economic growth towards improving the livelihoods of people. Globally, about 40% of agricultural outputs come from livestock and this contributes to the livelihood and food security of over a billion people \[[@b7-ajas-19-0282]\]. About 50% of African household food requirements and income is dependent on livestock farming; with the main contributing species being cattle, chickens, sheep and goats \[[@b8-ajas-19-0282],[@b9-ajas-19-0282]\]. Furthermore, animal products can play an important role as nutrient dense food sources in human diets, as they are high in quality and readily available for absorption in the human system \[[@b10-ajas-19-0282]--[@b12-ajas-19-0282]\] and thus contribute towards food security, which is a current global challenge. Improving access to nutritious animal sourced foods is an approach that the African region can benefit from, since some of the most food insecure communities in the world are located on this continent \[[@b6-ajas-19-0282]\]. The African Union (AU) \[[@b13-ajas-19-0282]\] envisions a future in which agricultural production, productivity and value addition improves, enriching household, national and regional wellbeing and food security. As such, Africa shows great potential for animal agriculture \[[@b1-ajas-19-0282],[@b14-ajas-19-0282],[@b15-ajas-19-0282]\].

Considering its wide natural resource-base \[[@b16-ajas-19-0282]\], the continent at large can produce appreciable quantities of organic and/or free-range animal products, with a potential to supply the international market \[[@b17-ajas-19-0282],[@b18-ajas-19-0282]\]. These products are perceived to be healthier, with higher nutritional composition and are increasingly gaining popularity and demand worldwide \[[@b19-ajas-19-0282], [@b20-ajas-19-0282]\]. Furthermore, this could have a positive impact on the economic growth \[[@b21-ajas-19-0282],[@b22-ajas-19-0282]\], both at micro (individual/household) and macro (country/regional) levels. However, due to several factors (such as disease outbreaks, climate change, economic uncertainty, lack of sustainable production practices, animal welfare \[AW\] conditions), this potential has not been fully realised. There is stunted progress, where importing of some animal products (and other food types) outweighs exports \[[@b23-ajas-19-0282]\]. Amongst all the contributing factors, poor AW conditions can be identified as one of the major impediments. This mostly affects smallholder farming in developing countries, an important contributor to the livelihoods of millions \[[@b4-ajas-19-0282],[@b24-ajas-19-0282]\], owing to various limiting factors; which will be discussed later in the paper. Particularly in the African community, the AW link has not been sufficiently addressed. This review seeks to highlight the concept of AW in livestock and food production in relation to this region and how it can contribute towards mitigating food insecurity challenges.

General overview of animal welfare and production
-------------------------------------------------

The American Veterinary Medical Association (AVMA) describes the AW concept as how an animal is coping with the conditions in which it lives; while the South African Veterinary Foundation (SAVF) describes it as a reflection of one's concern for humane treatment of animals. Boissy et al \[[@b25-ajas-19-0282]\] linked AW to animals being sentient and emotional beings; although some people dispute this, suggesting significant variations in the level of sensory, perceptive and cognitive awareness in different species \[[@b26-ajas-19-0282]\]. Furthermore, AW describes how an animal is coping with its current condition, as well as its past experiences \[[@b27-ajas-19-0282]\]. The United Kingdom (UK) Farm Animal Welfare Council (FAWC), established in 1979, developed the Five AW Freedoms, which encompass freedom from hunger and/or thirst; discomfort; pain, injury or disease; fear, stress and distress, as well as the freedom to express normal behaviour \[[@b28-ajas-19-0282]\]. These freedoms can be achievable through specific management practices that are directly linked to each; such as access to nutritious feed and veterinary support, humane handling and slaughter, appropriate surroundings (and shelter) and management ([Figure 1](#f1-ajas-19-0282){ref-type="fig"}).

It has been scientifically proven and reported that the ability of an animal to perform (in terms of product quality and quantity) is dependent on the conditions to which it is exposed, as well as its relationship with the stockman \[[@b29-ajas-19-0282]\]. Losada-Espinosa et al \[[@b30-ajas-19-0282]\] reported that in trying to cope with the presented environment, the animal's energy is usually diverted from production to adaptation. Various food animals undergo similar stressors; however, the extent of the effects may differ. For instance, dairy cows that have been exposed to aversive handling, poor infrastructure, high/low temperatures, diseases, and/or reduced feed availability and quality may have reduced milk production \[[@b31-ajas-19-0282]--[@b34-ajas-19-0282]\]. Various meat producing animal species are generally exposed to several stressful conditions at the farm \[[@b35-ajas-19-0282]--[@b37-ajas-19-0282]\], during transportation \[[@b38-ajas-19-0282]--[@b40-ajas-19-0282]\] and slaughter at the abattoir \[[@b35-ajas-19-0282],[@b41-ajas-19-0282]\], which may negatively affect their welfare and consequently the meat quality \[[@b32-ajas-19-0282],[@b42-ajas-19-0282]\]. Egg quality and laying frequency is related to environmental conditions, shelter, nutrition and health \[[@b32-ajas-19-0282]\]. [Figure 2](#f2-ajas-19-0282){ref-type="fig"} illustrates the effect of different kinds of stress on production performance and efficiency, with ultimate consequences reflected in the quality of the end product.

Animal welfare in African conditions
------------------------------------

Developed countries have placed a high sense of concern for farm AW; it has been a rapidly growing area of interest over the years \[[@b15-ajas-19-0282],[@b30-ajas-19-0282],[@b43-ajas-19-0282]--[@b45-ajas-19-0282]\]. Regardless of some research-based recommendations that have been developed towards mitigating these concerns, some people generally perceive animal-based-food consumption as an inhumane act \[[@b46-ajas-19-0282]\]. While there are international AW standards in the developed world, leading to improved management procedures, there are inherent factors that impede adoption of such in most developing regions, such as Africa. There is a need to acknowledge the geographical, climatic and systematic differences between the developed and developing worlds \[[@b15-ajas-19-0282]\]. Some communities are uncertain about and unfamiliar with the AW concept. Furthermore, there is limited research and published literature in this area, based on African communities and practices \[[@b17-ajas-19-0282]\]. According to Ndou et al \[[@b47-ajas-19-0282]\], low priority is given to AW in the developing world and this can be related to traditional customs and beliefs, a lack of knowledge in animal handling and sub-standard handling facilities. Mogoa et al \[[@b48-ajas-19-0282]\] reported that poor AW indicators in Kenya include neglect; overworking; malicious physical injury; starvation; confinement; inappropriate transportation and slaughter facilities; inhumane treatment and handling at slaughter.

Multitudes of livestock are kept by large numbers of smallholder farmers and pastoralists, producing some of the food in Africa \[[@b24-ajas-19-0282],[@b49-ajas-19-0282],[@b50-ajas-19-0282]\]. Furthermore, small-scale farming plays an important role in the rural economy \[[@b43-ajas-19-0282],[@b51-ajas-19-0282]\]. These are usually based in remote and/or rural areas, sometimes characterised by limited resources and access to some knowledge \[[@b5-ajas-19-0282],[@b52-ajas-19-0282],[@b53-ajas-19-0282]\]. With limited/absence of visible governmental support on the matter, there are some NGOs that are pro AW but whose operations are mainly restricted to developed/urban areas; making them inaccessible to those areas with the greatest need \[[@b5-ajas-19-0282]\]. Amongst other factors, which require investigation, this could be attributed to limited funds and lack of awareness about such facilities. However, with the increasing consumer scrutiny of the conditions production animals are reared in, particularly regarding their wellbeing and health, producers ought to comply. Chulayo and Muchenje \[[@b54-ajas-19-0282]\] reported that AW is generally associated with producers, retailers and the industry, with no consumer consideration, though it may affect their attitudes towards and purchase decision of certain products. Hence, the current status regarding awareness of AW matters disqualifies the region from import and export participation with the rest of the world, as reflected in a sluggish contribution towards economic growth \[[@b14-ajas-19-0282],[@b15-ajas-19-0282],[@b47-ajas-19-0282],[@b55-ajas-19-0282]\]. There is, therefore, a need for counteractive action from all stakeholders involved in livestock keeping \[[@b17-ajas-19-0282],[@b55-ajas-19-0282]\]. Herrero et al \[[@b5-ajas-19-0282]\] highlighted that livestock roles differ from one place to another. Hence other AW-affecting factors to consider in this region may include social ranking, socio-economic status, cultural norms and practices, resource availability, inadequate information dissemination strategies, as well as the lack of proper monitoring tools.

### Cultural norms and practices

Africa is a culturally diverse region. In most African cultures, livestock is used in various traditional festivities \[[@b56-ajas-19-0282]\]. In these instances, animals are likely to be exposed to some form of inhumane/adverse conditions, thus compromising their welfare. For instance, Lobola (bride price/dowry) cattle usually go through abrupt environmental change, sometimes sourced from various markets, regrouping/mixing with unfamiliar animals, transportation, exposure to new diseases (and sometimes death), and enclosure in a new environment. The latter can be viewed as some form of "lairaging" procedure, which is an important practice after moving animals to assist with acclimatization; while also protecting their welfare, and preventing them from straying and getting lost \[[@b57-ajas-19-0282]\]. As alluded to by Vimiso et al \[[@b58-ajas-19-0282]\], cattle that are put through market channels are exposed to poor AW. In addition, confinement is likely to induce some level of discomfort to the animals \[[@b17-ajas-19-0282],[@b59-ajas-19-0282]\]; which could be escalated in an unfamiliar environment. Furthermore, some species are used for ploughing and transportation; sometimes in unfavourable conditions such as inadequate feed, water and rest \[[@b55-ajas-19-0282]\]. In order to preserve culture and indigenous resources, allowing them to serve intended purposes, these practices are necessary. However, there is a need to sensitize participants on the potential impact of these activities on AW. Furthermore, increased handling and movement may result in additional physical demands, using up more energy \[[@b42-ajas-19-0282]\].

Pastoral farming is another example of traditional practices found among some rural societies in East Africa \[[@b60-ajas-19-0282]\]. Furthermore, Degen \[[@b56-ajas-19-0282]\] reported that about 70%, 50%, and 40% of the total land in Kenya, Tanzania and Uganda, respectively, is occupied by pastoralists. In this system, the herdsman moves from one place to another with the livestock on foot, in search of feed and water \[[@b55-ajas-19-0282],[@b61-ajas-19-0282]\]. However, there is still an un-addressed question of how these conditions influence AW. For significant environmental change, the herd travels for long distances, exposed to varying weather conditions and rangeland quality, limited water sources and possible predators (wild animals) \[[@b61-ajas-19-0282]--[@b63-ajas-19-0282]\]. Another cause of movement in some African countries is civil unrest/conflicts \[[@b64-ajas-19-0282]\]. Cattle raiding, a cultural practice which over the years has become a more violent and criminal activity, has also been identified as a threat in this system \[[@b60-ajas-19-0282],[@b65-ajas-19-0282]\]; threatening the safety of the herdsmen and the AW of their herds. Consequently, affected communities are increasingly forced into highly populated settlements, for the protection of their families and livestock; which however puts a strain on the already scarce natural resources, escalating poor sanitation, limited water availability and the risk of disease outbreaks \[[@b61-ajas-19-0282],[@b66-ajas-19-0282]\]. This directly and indirectly compromises some welfare elements of both custodians and their livestock.

All food producing animals, regardless of the production system and the product, ultimately end up at slaughter once the production cycle ends. Whether it is for commercial or traditional purposes, there is an inevitable exposure of slaughter animals to multiple stressors such as handling, transportation and the slaughter process itself \[[@b15-ajas-19-0282],[@b67-ajas-19-0282],[@b68-ajas-19-0282]\]; although the extent may differ. Traditional slaughter is normally performed in residential backyards during family gatherings or cultural events; and is generally characterised by less safe, humane and hygienic conditions \[[@b69-ajas-19-0282],[@b70-ajas-19-0282]\]. This is sometimes translated to how local slaughterhouse employees uphold their prescribed duties in the commercial setup. For instance, some northern Nigeria slaughterhouses were noted to be inconsistent with ante-mortem and post-mortem inspection practices of slaughter animals, neglecting hygiene measurements and posing a public health threat \[[@b71-ajas-19-0282]\]. Some African cultures perform slaughter on animals in their conscious state \[[@b69-ajas-19-0282]\], paying little/no attention to following the suggested humane handling or slaughter practices \[[@b72-ajas-19-0282]\]. While scientifically, animal vocalization is a stress indicator, culturally it may symbolize the success (i.e. some South African societies) or lack of it (i.e. some Namibian societies) in an event. In Kenya, chickens are often carried in non-designated modes of transport and are subjected to inhumane slaughter methods \[[@b73-ajas-19-0282]\]. This could be a reflection of the situation in many developing countries. Most slaughter-houses in rural African communities do not measure up to appropriate standards, suggesting a need to train and monitor these abattoir personnel and properly furnish the facilities for efficient and safe operation \[[@b47-ajas-19-0282],[@b55-ajas-19-0282],[@b74-ajas-19-0282],[@b75-ajas-19-0282]\].

### Social ranking and socio-economic status

AW views are largely influenced by societal and individual values \[[@b55-ajas-19-0282],[@b76-ajas-19-0282]\]. Traditionally and as far as the hierarchy of life stands, humans tend to take a higher ranking, which then influences how they view and treat everything else around them (including animals) \[[@b77-ajas-19-0282]\]. The decision to consume animal products, such as meat, is dependent on one's self-definition, social hierarchy and human dominance over nature \[[@b78-ajas-19-0282],[@b79-ajas-19-0282]\]. In addition, AW perspectives are also influenced by an individual's experiences \[[@b76-ajas-19-0282]\] and the conditions surrounding them. For instance, in an environment with limited resources for survival, as in some parts of the African continent, it is imperative that a distinction between human and animal needs is acknowledged and prioritising humans is justifiable. People in poverty affected areas are likely to give lower priority to animals in their care; due to the existing competition for available resources \[[@b9-ajas-19-0282]\] such as food, water, health facilities and shelter. However, investment in AW could improve production and be the very same tool that could benefit socio-economic status \[[@b17-ajas-19-0282]\], through trade, thus contributing to household food security and income. Livestock production is an important role-player in some wellbeing indicators such as income generation, job creation and the provision of food and nutrition \[[@b62-ajas-19-0282],[@b80-ajas-19-0282]--[@b82-ajas-19-0282]\]. Furthermore, implementing good AW could contribute to improved economic growth and trade \[[@b83-ajas-19-0282]\]. Some consumers are willing to pay more for humanely handled food animals \[[@b19-ajas-19-0282],[@b84-ajas-19-0282],[@b85-ajas-19-0282]\]. There is need to bridge the gap between viewing intensified animal care as an economic loss and approaching it as a profitable solution.

### Resource availability and accessibility

According to Mekuria and Aynekulu \[[@b86-ajas-19-0282]\], the natural resource base in many developing countries has been deteriorating over time. Consequently, competition for available resources; among humans, as well as between humans and animals could be a growing challenge. Remote and/or communal areas, which practice smallholder/communal farming \[[@b87-ajas-19-0282]\], tend to suffer the most due to minimal accessibility of these areas, limited extension support to promote sustainable land and animal management \[[@b52-ajas-19-0282]\], as well as restricted access to affordable veterinary services. The most common production system practiced in these areas is extensive and has several AW shortcomings \[[@b17-ajas-19-0282],[@b88-ajas-19-0282]\]. They tend to lack good soil, water and proper infrastructure, resulting in reduced production efficiency \[[@b89-ajas-19-0282]\]. All these, in theory, have been deemed manageable with proper planning and good governance, towards efficient production. However, execution without the necessary support and facilities may still be an issue for many communities \[[@b5-ajas-19-0282]\]. According to Grandin \[[@b90-ajas-19-0282]\], AW inadequacy can be traced back to improper facilities, equipment and a lack of maintenance; a lack of trained stockmen and unsuitable handling. Inadequate infrastructure extends to the unavailability of electricity and proper road networks, stemming from underdevelopment in African remote/rural/pastoral areas \[[@b18-ajas-19-0282],[@b91-ajas-19-0282],[@b92-ajas-19-0282]\]. This limits external services (extension officers, veterinarians, potential customers, feed companies, and others) from reaching the farmers, vice versa. Furthermore, it becomes costly to transport animals to various markets, due to unavailable means of transportation and the distance to travel \[[@b55-ajas-19-0282],[@b93-ajas-19-0282]\], which also has an impact on AW. Resource-limited farmers may not be able to provide structures that shelter animals from harsh climatic conditions, leaving them exposed to discomfort, health risks and reduced productivity. Self-constructed dipping and handling facilities are seldom maintained, which could pose a threat to AW and human safety.

Livestock nutrition depends on communal grazing lands \[[@b12-ajas-19-0282]\], which are often over utilized (overgrazing), causing major forage depletion (quality and quantity) \[[@b94-ajas-19-0282],[@b95-ajas-19-0282]\]; thus, failure to sufficiently nourish the livestock. These are usually open fields for public use, with no proper demarcation and/or fencing to contain foraging animals. Hence in some instances livestock are found roaming around roadsides and in rural towns, posing a threat to both animal and human life. Farmers need to be familiarised with proper husbandry and veld management practices to prevent cases of veld and animal neglect. The communities are solely dependent on natural water sources \[[@b96-ajas-19-0282]\], which are usually scarce/limited and sometimes restricted due to competition for human use. Furthermore, due to climate change, water availability has become one of the major issues in most areas, impacting agricultural activities \[[@b97-ajas-19-0282]\]. There are concerns surrounding adaptation strategies for water storage and conservation amid water uncertainty. Water restriction reduces the animal's appetite, increase feed utilization, as well as affect various physiological performances \[[@b98-ajas-19-0282]\]. With resource constraints, it has become an issue of "survival of the fittest". Mapfumo et al \[[@b99-ajas-19-0282]\] encouraged a collaborative approach involving all stakeholders in the agricultural sector towards sustainable water use and conservation.

Mitigation strategy 1: Regulations, information dissemination and monitoring tools
----------------------------------------------------------------------------------

Seeing that the AW concept has economic implications \[[@b72-ajas-19-0282]\], it is imperative that the governments assume their role in driving the directives on its functionality in the continent. There is a possibility that the legal framework and guidelines in some African countries have been developed but are not yet publicly available and therefore not well known \[[@b100-ajas-19-0282]\]. However, to make them effective at grass-roots level, there is need to enforce them, as well as design tools to monitor implementation. According to a database compiled by Brels and Goetschel \[[@b101-ajas-19-0282]\], only 14 (Botswana, Egypt, Kenya, Malawi, Mauritius, Namibia, Nigeria, Sao Tome and Principe, Seychelles, South Africa, Tanzania, Uganda, Zambia and Zimbabwe) out of the 54 African countries have laws against animal cruelty and legislation on AW. In South Africa for an example, DAFF \[[@b83-ajas-19-0282]\] highlights that the current legislation that is administrated through the Animals Protection Act \[[@b102-ajas-19-0282]\] and the Performing Animals Protection Act \[[@b103-ajas-19-0282]\] is limited to identifying animal cruelty, but not its prevention. The World Animal Net (WAN) \[[@b104-ajas-19-0282]\] compiled a resourceful guide as a potential starting point towards achieving "Best Practice" on AW development and implementation; focusing on i) Education and training, ii) Awareness and information, iii) Resources for Policy, Legislation and Enforcement, and iv) Resources for AW Programs. To improve animal productivity, efficiency and product quality, protocols followed to ensure and evaluate livestock welfare require investigation and innovation, as well as the development of sustainable technologies to monitor. It is of paramount importance that the whole production chain finds balance between product efficiency and AW for its continued sustainability and acceptability \[[@b46-ajas-19-0282]\]. Furthermore, Masiga and Munyua \[[@b55-ajas-19-0282]\] concluded that there is a need to address AW issues in Africa and the identified tools to achieve this include developing appropriate policies and regulation, as well as educating, sensitizing and encouraging involvement of communities in these issues.

Technologies to enhance AW conditions in practices such as castration \[[@b105-ajas-19-0282]\], as well as handling and slaughter \[[@b30-ajas-19-0282],[@b106-ajas-19-0282]\] have been improved upon and/or need to be developed over time. However, adoption has been slow in some parts of the developing world and this could be attributed to limited knowledge, means and expertise to access them. Although some of this knowledge is available on internet platforms and through specific forums; they tend to be urban centralised, restricting access for general citizens. There is need to encourage change in people's perceptions of animals and AW; through education and better knowledge transfer. All stakeholders in the production chain must be well-informed of AW and its consequences on production \[[@b54-ajas-19-0282],[@b107-ajas-19-0282]\]. Furthermore, among all the inspections carried out at the abattoir there is a need to incorporate ante-mortem AW assessment, to allow timely detection of possible threats to AW and to identify mitigating measures \[[@b30-ajas-19-0282]\]. To achieve significant progress, there is need to intensify research and come up with realistic findings that are suitable and complementary to the current conditions \[[@b15-ajas-19-0282]\]. Furthermore, it was recommended that research findings should be further translated into simple terms for the layman's better understanding and thus implementation on the ground \[[@b15-ajas-19-0282],[@b18-ajas-19-0282]\]. With all that being said, ensuring good quality life across different communities regardless of category, through appropriate service delivery and community development programmes for better access to resources, will improve the farmers ability to invest in and prioritize AW.

Mitigation strategy 2: Promotion of hardy and climate resilient animals
-----------------------------------------------------------------------

To increase production potential and efficiency, as well as genetic gains, there is need for continuous developments in nutrition, animal health and breeding \[[@b108-ajas-19-0282]\]. Selection of adaptable and manageable species and/or genotypes, in response to AW and climate change conditions is one possible way to achieve better herd performance. The African continent has a wide range of climatic conditions, varying from hot arid to wet tropical regions, and topography ranging from mountainous to lowlands; hence the potential for diverse livestock and animal populations to thrive in various habitats. Silanikove \[[@b98-ajas-19-0282]\] reported that breeds which are adaptable to arid regions exhibit superior abilities to thrive under stressful conditions such as water scarcity, which has become a prominent issue. With the current state of unpredictable natural resources, mostly due to climate variability, climate resilient livestock and plant species need to be promoted to counteract the AW challenges associated with extreme drought and heat conditions \[[@b24-ajas-19-0282],[@b109-ajas-19-0282]\]; which tend to threaten the animal's comfortability, normal functioning and performance. Hoffman \[[@b24-ajas-19-0282]\] also highlighted that many communities may switch to using species and breeds which are well adapted to these conditions. In line with this, Mengistu et al \[[@b110-ajas-19-0282]\] suggested the development of simple and standardized methods of determining resilient phenotypes to identify the relationship between genetic and resilience characteristics; suitable for use in specific locations and time frames. Such developments promise better AW, with minimal resource-inputs from the caretakers. Hoffman \[[@b24-ajas-19-0282]\] reported that locally adapted breeds, like those found in developing countries such as Africa and Asia, can survive on extensive farming systems with minimal external inputs (towards health, nutrition, shelter, etc.); while also delivering a wide range of products and services to the local community. The author also highlighted that breeds adaptable to these systems are likely to be more resilient to climate change. Hence the need is expressed to develop a more sustainable approach to livestock production, which nurtures and preserves natural resources and the environment at large. Some of the climate resilient species and/or breeds are discussed below.

Diversity among African indigenous cattle breeds, which are known to be hardy and adaptable to specific regional conditions \[[@b111-ajas-19-0282]\], allows farmers of all production systems to choose suitable animals for efficient performance \[[@b112-ajas-19-0282]\]. The former author further described low nutritional requirements, efficient feed utilization and commendable disease resistance as characteristics of these breeds; making them less prone to nutritional and health-related challenges. However, in some cases they have been discriminated against, especially in formal markets and other production systems such as feedlots and dairy; mostly because of their genetic characteristics and consequently their performance, which sometimes generates smaller returns compared to traditional commercial breeds. Goats are another hardy species, which can adapt and thrive in dry and unfavourable conditions; with an ability to effectively browse on woody species and to utilize low quality feed compared to other domestic ruminants \[[@b113-ajas-19-0282]\]. The author further alluded that their unique ability to reduce metabolism allows them to efficiently use the ingested feed and water, such that they can withstand prolonged periods of insufficient food and water. Furthermore, they are a multipurpose species, providing a double protein source with health/nutritional benefits such as lean meat and milk \[[@b114-ajas-19-0282]--[@b117-ajas-19-0282]\]. However, a proper market for these products has not been established in some African countries; though some mostly consume goat meat for traditional and religious purposes \[[@b18-ajas-19-0282],[@b116-ajas-19-0282]\], with some using goat milk to counteract malnutrition \[[@b115-ajas-19-0282]\]. Sheep are also an important source of nutritious milk (and meat) in some parts of Africa, especially during the dry seasons \[[@b56-ajas-19-0282]\]. This is because they flourish under extensive production systems and are adaptable to arid regions, the changing climate and increasing environmental temperatures \[[@b9-ajas-19-0282]\]. Although they get behavioural freedom under these conditions, they may still experience other welfare challenges such as inconsistent water and feed supply, climatic variability and susceptibility to health challenges \[[@b118-ajas-19-0282]\]. However, these can be addressed through the promotion of highly adaptable indigenous breeds and selectively breeding thermotolerant genotypes for improved productivity and reduced environmental impact \[[@b109-ajas-19-0282]\]. Furthermore, improved management practices and monitoring strategies can be implemented as measures to enhance their welfare \[[@b119-ajas-19-0282]\]. These could be in a form of providing locally available supplemental feed, water and shelter where and when necessary.

Indigenous chickens also possess the ability to not only rely on provided feed, but also thrive in extensive and rural setups, rummaging for natural food sources throughout the day and thus offer a more organic and affordable protein source \[[@b88-ajas-19-0282],[@b120-ajas-19-0282],[@b121-ajas-19-0282]\]. They can be successfully reared under extensive production conditions, with minimal inputs \[[@b122-ajas-19-0282], [@b123-ajas-19-0282]\]; which allows them to freely express their natural behaviour. Additionally, these chickens can effectively make use of limited space and natural protein sources (such as insects) for their nourishment \[[@b88-ajas-19-0282],[@b121-ajas-19-0282]\], providing them wider nutritional sources to satiate hunger. However, these conditions could expose them to a high risk of contracting diseases during outbreaks, due to limited biosecurity measures employed \[[@b124-ajas-19-0282]\]. Furthermore, they take longer to reach the "acceptable" market weight and have been to have unsatisfactory egg production potential \[[@b121-ajas-19-0282],[@b125-ajas-19-0282]\]. Furthermore, Okeno et al \[[@b126-ajas-19-0282]\] reported that these chickens are economically viable when produced in their original genetic state and under extensive and/or semi-intensive systems. Some consumers prefer their meat compared to commercial broilers \[[@b88-ajas-19-0282]\]. There is a need for more research towards quantifying and improving the production performance, efficiency and management of these highlighted species, leading to informed decisions for their successful inclusion in the market. Furthermore, Hoffman \[[@b24-ajas-19-0282]\] recommended that, for all species, more research should be conducted to determine breed differences in adaptability to specific environments. Lastly, according to Shabtay \[[@b111-ajas-19-0282]\], local breeds are biologically and economically more efficient compared to their exotic counterparts.

CONCLUSIONS AND RECOMMENDATIONS
===============================

There is a notable potential for an efficient and respectable livestock market in Africa for African consumers and the world at large; with most of it at the hands of communal lands and small-holder farmers. However, limited knowledge of some essential concepts in production, skills and/or resources to adopt relevant procedures, capital and extension support towards maximizing on this, obscure its realization. Active State (African national governments) involvement and investment in animal wellbeing and health, as well as in empowering communities (particularly smallholder farmers) with these essentials is likely to enhance animal productivity and its revenues in the continent; improve market competency, generate income through local and international markets, as well as to improve livelihoods and contribute to food security in Africa. In addition to these efforts, commitment from farmers and stockman on implementing and following AW practices, as well as improving general management routines is of utmost importance. However, there is a need to also harmonize (through research, development and improvements in legislation, as well as incorporation of scientific knowledge in law-making for evidence-based policies) what is internationally required (AW standards) and what is feasible to bridge the gap between the developed and developing world, and thus limit hurdles that hinder participation in global trade. Furthermore, Africa should develop and nurture a strong production and market culture, governed by fitting domestic policies, accommodative of indigenous resources (breeds, knowledge and environment); in an attempt to reduce capital investments, while attaining the best profits and still promoting AW. Qualities such the reduced needs of animals from indigenous and adaptable breeds for intensive care/attention, their seamless adaptation to low levels of maintenance and management while still maintaining acceptable levels of productivity and welfare, have a potential to enhance livestock herd efficiency; especially for farmers with an inconsistent and unpredictable access to adequate resources.
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